Abstract Effective medical treatment for HIV/AIDS requires patients' optimal adherence to antiretroviral therapy (ART). In resource-constrained settings, lack of adequate standardized counseling for patients on ART remains a significant barrier to adherence. Masivukeni (''Let's Wake Up'' in Xhosa) is an innovative multimedia-based intervention designed to help people living with HIV in resource-limited settings achieve and maintain high levels of ART adherence. Adapted from a couples-based intervention tested in the United States (US), Masivukeni was developed through community-based participatory research with US and South African partners and informed by Ewart's Social Action Theory. Innovative computer-based multimedia strategies were used to translate a labor-and training-intensive intervention into one that could be readily and widely used by lay counselors with relatively little training with low-literacy patients. In this paper, we describe the foundations of this new intervention, the process of its development, and the evidence of its high acceptability and feasibility.
Introduction
The advent of large-scale ART distribution programs in low-and middle-income countries presents both extraordinary opportunities and significant challenges. In countries such as South Africa, effective HIV treatment can provide millions of people with longer, healthier lives and stem the epidemic in societies beset with severe social, economic, and health problems. However, extensive research in high-income countries has demonstrated that ART availability alone is not sufficient to achieve longterm health benefits [1] [2] [3] : patients also must adhere carefully to often-complex medication regimens.
High ART adherence is strongly related to better longterm virologic, immunologic, and clinical outcomes [1] [2] [3] . Inadequate viral suppression due to poor adherence can lead to development of drug-resistant HIV, with serious consequences both for the individual-e.g., clinical and immunological decline [4] and future medication resistance [5, 6] -and for the public health [7, 8] -e.g., further HIV transmission of possibly drug-resistant viral strains [9] [10] [11] . In addition, poor adherence is associated with more hospitalizations and higher direct health care costs [12] , thus posing a significant burden on health care systems. Yet, in spite of its critical role, few interventions have demonstrated efficacy to promote optimal and long-term adherence, especially in resource-poor settings [13] [14] [15] .
South Africa has the largest population of people living with HIV (PLWH) in the world, with 5.6 million infected individuals and an estimated 390,000 new infections per year [16] . Since 2004, extensive efforts have provided ART programs for millions of PLWH. In addition, treatment guidelines are moving towards earlier initiation of ARTi.e., at higher CD4? cell levels-especially for particularly vulnerable groups such as pregnant women and TB patients [17] . Yet, this treatment scale-up faces significant challenges. For instance, with only eight physicians per 10,000 people, the number of HIV-infected patients in South Africa far exceeds the capacity of available HIV health care providers [18] . Moreover, although initial data suggested adherence levels in African populations that were much higher than in the United States (US) and Europe [19] , more recent studies indicate that over time adherence rates in Africa are variable and often poor, similar to other countries that have had longstanding access to ART [20, 21] .
In spite of a large literature demonstrating non-adherence to long-term treatment across health conditions such as asthma, diabetes, epilepsy, and HIV [22] , few definitive approaches exist for improving adherence. In a metaanalytic review of 18 randomized controlled trials of ART adherence interventions, only eight demonstrated significant intervention effects, with low to moderate effects at best [15] . The most effective interventions used cognitivebehavioral models and shared a core set of psycho-educational components: (1) educating about HIV and adherence; (2) teaching self-monitoring skills; (3) identifying adherence barriers; (4) improving problem-solving skills; and (5) reframing treatment beliefs and attitudes. In addition, theoretical models have begun to consider contextual influences on adherence. For example, social action theory (SAT) [23] adds a focus on social relationships, health care systems, and environmental stressors that influence self-regulation and health behaviors [24] .
Social interactional factors are particularly important determinants of adherence behaviors. Amount of and satisfaction with the support a person receives as well as the extent of his/her social network are related to health status and clinical outcomes in a range of chronic illnesses [25] . In HIV, family and social support are associated with better psychological adjustment, adherence, and slower progression to AIDS [26] . Social network members may enhance adherence by endorsing positive beliefs about ART and motivation for treatment and by reminding, prompting, and supporting the patient [27] . However, the contribution of social support to adherence outcomes varies with the nature of the relationship [28] , and it is important to optimize effective social support and prevent counter-productive or detrimental interactions.
Standard of Care for ART Adherence Counseling in South Africa
In response to the shortage of health care workers in the face of expanding ART programs [29] [30] [31] [32] , many African nations are shifting some health service responsibilities from physicians and nurses to less specialized personnel [33, 34] . In the Western Cape of South Africa, adherence counseling has been shifted to lay counselors, who are usually trained and certified by the Western Cape AIDS Training and Information Counseling Centre (ATICC). Although they typically receive approximately 1 month of such training, once certified, lay counselors are often left on their own to identify and address adherence problems with the patient.
Current treatment guidelines [17] require lay counselors to provide patients with three or four ''pre-ART preparatory'' adherence counseling sessions prior to ART initiation. During these sessions, the lay counselor is supposed to discuss HIV, explain the benefits of good adherence and consequences of poor adherence, ensure that the patient understands his/her treatment regimen, provide advice for obtaining adherence support, and discuss potential barriers to adherence. Adherence counseling sessions are expected to last from 30 to 50 min and are meant to include a treatment support partner; but content, counseling style, inclusion of support partners, and session length are not standardized; nor are there systematic procedures for quality assurance or supervision of counselors. Thus, while adherence counseling by lay staff has become an accepted strategy to manage staggering numbers of HIV-infected patients, variability in content and quality of counseling has prompted urgent calls for an effective adherence intervention that can be delivered with fidelity by trained lay staff to establish and maintain optimal adherence. South Africa's treatment guidelines also state that to qualify for ART, the patient must identify a support partner who knows the patient's HIV status and attends at least one counseling session. In reality, however, support partner participation varies, and anecdotal reports indicate that, in order to qualify for treatment, patients may quickly nominate a partner who is not a significant social network member for that one session only. Thus, while the policy is sound, patients would benefit from a better process for identifying appropriate treatment support partners, as well as for engaging partners in the counseling and educating them on the importance of adherence. A recent study from South Africa suggested that addressing treatment-supporter characteristics and relationship factors may influence patients' ART adherence [35] . However, few such interventions have been developed and evaluated.
Use of Multimedia for Health Promotion
Multimedia interventions are used increasingly in health/ mental health fields to promote engagement, learning, standardization, and delivery [36] . Interactive video enhances transfer of learning [37] and has produced health improvements in asthma [38, 39] , diabetes [40] , smoking [41, 42] , and alcohol use [43] . Compared to oral or written interventions, multimedia-based programs have better short-and long-term efficacy for health behavior change [44] . Implementation of multimedia in HIV/STI prevention has demonstrated good feasibility across populations [45] [46] [47] . Multimedia modalities appear to be liked by users and to be more time-efficient and cost-effective than traditional approaches [48, 49] . Finally, given the high rates of illiteracy in South Africa (ranging from 27 % in urban areas to 50 % in rural areas [50] ), the use of videos and pictures to teach patients memorable lessons about HIV treatment and adherence may be critical [51] .
Responding to the need for an effective adherence intervention that conforms to South African health policy for adherence counseling and can be delivered with fidelity by trained lay staff, US and South African investigators and clinicians developed Masivukeni (''Let's Wake Up'' in Xhosa), a multimedia intervention for patients and their treatment support partners. Masivukeni was adapted from the Sharing Medical Adherence Responsibilities Together (SMART) Couples [52, 53] intervention.
SMART Couples was the first couples-based ART adherence intervention with demonstrated efficacy that took into consideration SAT and the importance of social support in maintaining ART adherence. In a randomized controlled trial, SMART Couples improved medication adherence among ethnically diverse, relatively poor patients in an inner-city (New York City) clinic setting by including their uninfected primary partners in adherence counseling and support sessions [53] . Among the eight proven efficacious ART adherence interventions included in the CDC Compendium of Evidenced-Based HIV Behavioral Interventions (see: http://www.cdc.gov/hiv/ topics/research/prs/resources/factsheets/), SMART Couples is the only one with a specific focus on selecting and engaging treatment support partners in adherence care. Since South Africa has a policy of involving treatment support partners, often referred to as ''treatment buddies'' in the initiation of ART for eligible patients, SMART Couples was chosen for adaptation to the South African context.
In this paper, we describe the intervention framework; the process of its development for the local context; and a pilot study to determine the feasibility of delivery in a busy clinical setting and acceptability among clinic staff, lay counselors, and patients and their support partners. It is our belief that new ART adherence programs for countries with limited-resource health care systems are more likely to be sustainable if they are relatively inexpensive, can be implemented with minimal training and supervision, and utilize the local procedures and policies for adherence counseling already in place (e.g., use of the lay counselor and treatment buddy system in South Africa).
Method

Phase I: Intervention Adaptation Procedures
We adapted Masivukeni from the SMART Couples intervention [52, 53] using international collaboration and community-based participatory research (CBPR) methods. Originally developed in the US, SMART Couples comprises four sessions guided by SAT [23] and involves psycho-education and structured discussions as well as problem-solving and couple-communication exercises. Key components target (a) importance of adherence in avoiding development of resistant virus and maintaining health; (b) identification of non-adherence patterns; (c) partner support, communication and problem-solving strategies to overcome adherence barriers; and (d) partner's confidence for achieving and maintaining improved adherence.
Given cultural differences between the US and South Africa-including language, literacy, and concepts of illness and treatment-local community participation was actively sought to guide the adaptation of SMART Couples for Masivukeni. The CBPR adaptation process involved four groups: (1) behavioral and social scientists from the US and South Africa, (2) clinical providers from the US and South Africa, (3) HIV-positive clinic patients in South Africa, and (4) US academic faculty with expertise in multimedia-based curricula development. Initial meetings defined local contextual issues, such as the need for intervention materials that did not rely on the written word, culturally tailored metaphors to communicate treatment and adherence information, and an easy-to-use computer user interface.
Through iterative research, the US and South African teams identified critical themes related to adherence in the South African context, including key barriers (e.g., social stigma, lack of treatment-related knowledge, alcohol use and psychiatric distress) and key facilitators (primarily social support and problem-solving). The teams also examined current South African Department of Health (SADOH) guidelines for ART adherence counseling. This intensive process identified key components of the SMART Couples intervention that needed to be retained, excluded or modified for Masivukeni.
Team members from the US and South Africa met weekly to discuss intervention curricula, imagery and multimedia content. When new ideas for metaphors, images, or ways to explain complex information (e.g., the Island Activity) emerged, the South African team would bring the ideas to the clinic to elicit feedback from counselors, patient advocates, and clinic staff. In this way, the content and curriculum was constantly informed by the local context and community. The same iterative process was used to develop the computer user interface and inform the interaction design to ensure easy navigation within and between intervention sessions for persons with low computer literacy. The adaptation process led to a six-session ART adherence intervention guided by SAT and housed on a laptop computer with multimedia activities to engage and teach patients (see ''Results'' for a full intervention description).
Phase II: Acceptability and Feasibility Study Procedures
Setting
We conducted a pilot acceptability study of Masivukeni in a healthcare clinic serving a high HIV-prevalence township on the outskirts of Cape Town. The clinic was operated by the City of Cape Town Department of Health and served the general medical needs of the township that surrounded it. The township is home to approximately 15,000 residents, many of whom work in the fishing industry. The clinic where the current study was conducted is the sole health/ medical clinic for this community and reflects the national shortage of healthcare workers-in South Africa there are approximately 1,300 individuals for each physician (compared to 390 individuals for each physician in the US) [18] . The clinic was regularly staffed with one physician, one pharmacist, and two to three nurses, as well as one to two adherence counselors and several patient advocates.
Facilitator Recruitment and Training
To implement the intervention, we hired two lay adherence counselors who had undergone standard of care training by ATICC and then were trained by our study team on the Masivukeni curriculum, program navigation, and multimedia activities, including the mental health and alcohol use screening (see below) and working with computers and saving data.
Sample Recruitment
We recruited 33 patients who had been on ART for at least 6 months and were identified as non-adherent by pharmacy records and/or clinician assessment. Patients were referred to the study coordinator who described the study and went through the consent process. Once recruited and consented, patients completed Session 1 or were scheduled to come back to complete Session 1 at a later date. Sessions were scheduled at approximately 1-week intervals, and patients were able to coordinate intervention sessions with clinic appointments. If patients did not return for scheduled sessions, study counselors called and/or texted patients to reschedule. Participants received compensation for transportation at each session visit (the equivalent of approximately $5).
Process Evaluation
Patients
Immediately after each session, the patient participant was interviewed by a study staff member who was not the intervention provider. Participants were asked to rate how helpful and useful each activity was and to provide their general feedback on each activity, as well as how they felt about the session overall. After completing all six sessions, patients were interviewed again about their overall experience in the intervention (e.g., what they liked the best and least about it, feelings about the number of sessions, and what they thought of the multimedia). Finally, at the end of the pilot study, we held a focus group with eight patients and their support partners (treatment buddies) who had gone through the intervention to assess their overall experience of the intervention, what they liked and did not like about it, and what effect they think it had on their health behaviors. The focus group was facilitated by two study investigators who were not involved in administering the intervention sessions.
Counselors
After the completion of each session, the counselor who administered the session completed a counselor rating form rating each activity in terms of ease of program use and helpfulness/usefulness for that patient (e.g., how useful was the Island Activity, and what are your overall feelings about the session?). At the end of the pilot study, research investigators met formally with the counselors to obtain overall feedback on their experience with the intervention.
Providers
After completing the pilot study, six clinic providers (i.e., 1 physician, 3 nurses, 1 pharmacist, 3 patient advocates) were interviewed to assess their perception of the intervention based on their observations and things they heard from patients and other clinic staff. At least two investigators conducted each interview.
Research staff organized process evaluations from patients (interview data) and counselors (handwritten responses on counselor rating form) by session and entered responses into spreadsheet for review and analysis. Responses were reviewed and collated by session by study co-investigators. Clinic provider interviews and participant focus group data consisted of hand-written notes taken by the interviewers/facilitators. All notes were compiled and organized by research staff. Study investigators then independently reviewed all feedback data. Meeting as a group, they reached consensus on the salient findings of the patient interviews and focus groups, the counselor ratings, and the clinic provider interviews.
Results
Phase I: Results of Intervention Adaptation
Through the iterative process of CBPR, the SMART Couples curriculum was adapted to be more relevant to the South African context. Collaboration with stakeholders, communities, and service providers having first-hand knowledge of the local cultural and psychosocial context was critical to adapting SMART Couples to this new setting. We found that our partnership fostered local ownership and commitment to the intervention, which is in line with similar research demonstrating that this process can lead to an intervention being more accessible, acceptable, and likely to be translated into practice [54, 55] .
The curriculum comprises six sessions; each includes innovative interactive multimedia components to support self-regulation (e.g., knowledge and problem-solving skills to increase capabilities and motivation), social interactions (e.g., social support), and contextual barriers to adherence (e.g., relationship to healthcare system) identified by the patient. To keep each session length to 45 min or less, the content was divided across six sessions, with some repetition of activities-such as problem-solving barriers to optimal adherence-across several sessions. While Masivukeni was designed to meet the needs of all ART counseling phases (i.e., pre-ART initiation and on-going adherence counseling) and to conform to the standard care ART adherence counseling framework, based on local needs at the time of this study, we piloted the intervention with people who demonstrated adherence problems after having been on ART for at least 6 months (see sample description below). In the first session, the counselor meets with the patient alone to (1) set ground rules for session attendance and participation, (2) establish rapport, (3) screen for mental health and alcohol use problems (for referral), (4) increase motivation for and commitment to adherence, (5) discuss the patient's social support network, and (6) help the patient choose a treatment support partner to participate in subsequent sessions.
Alcohol use and other mental health problems are common barriers to optimal adherence in South Africa. While lay adherence counselors are supposed to assess for these problems during counseling, they often lack sufficient training, and assessments are often not done effectively or at all. Therefore, two widely used and validated mentalhealth and alcohol-use screening tools, the Kessler-10 and AUDIT [54, 55] , were programmed into Session 1. For both measures, the program provides automatic scoring and referral ''scripts'' that enable counselors to conduct standardized assessments and make appropriate referrals for evaluation and treatment.
Social support is a key theoretical component addressed in Session 1. An interactive component introduced in this session is the social support network tree ( Fig. 1) , which represents an individual's social support network and is based on a culturally relevant metaphor used by South African psychologists with patients. In Masivukeni, patients label the ''fruits'' of the tree with names of people in their social support networks and then identify those who provide practical support (e.g., transportation or child care) and those to whom patients have already disclosed their HIV status. Using the on-screen visual representation of a patient's social support network, the counselor guides the patient in selecting a suitable treatment support buddy for subsequent intervention sessions. The counselor reinforces the potential benefits of having a support partner in the intervention-a person who can learn about HIV and its treatment and provide the patient with ongoing motivation and emotional and practical support.
The interactive and personalized tree activity provides an engaging way for the counselor and patient to discuss the importance of social networks in the remaining five sessions. The tree is saved in the program, and the counselor and patient can access it at any time. The theme of social support is an overarching one in the Masivukeni intervention, and patients are encouraged to continually review and modify the tree in subsequent sessions.
Session 2 (Knowledge)
In Session 2, the patient's social support partner joins the program. Session objectives are to (1) set ground rules for session attendance and participation for both the patient and support partner; (2) establish rapport with the support partner; (3) increase understanding of concepts related to HIV, the patient's treatment regimen, and adherence to ART and medical care; and (4) increase motivation and commitment for adherence. In Session 2, the counselor introduces the dyad to adherence and uses a culturally relevant, interactive computer-based visual to discuss it in the context of inter-related medical variables, i.e., viral load, CD4 cells, and opportunistic infections (Fig. 2 ). This visual imagery is then extended to depict how medication adherence influences these clinical factors (Fig. 3) .
Adherence-related behaviors are clarified by reviewing the patient's medication regimen, medical appointment schedule, and prescription plan. Through an interactive pill regimen activity (Fig. 4) , the counselor guides the patient through a series of computer screens in which she/he is asked to identify the pills in her/his regimen and the intended timing and dosing. The activity results in a pictorial chart that allows the patient and the treatment support partner to understand which antiretroviral medications are being taken and the dosing schedule.
To increase knowledge of HIV and non-adherence consequences, a video developed at Yale University, Stanford University, and the Perinatal HIV Research Unit of the University of the Witwatersrand in South Africa [51] was programmed into Session 2 as a dramatic illustration of viral resistance, using snakes to represent HIV and soldiers to represent the immune system.
Session 3 (Problem-Solving)
Objectives of this session are to (1) reinforce the importance of adherence and good health care, (2) promote adherence self-efficacy, and (3) teach problem-solving skills and their application to adherence barriers. The patient and his/her support partner first learn the four basic steps of problem-solving (defining the problem, deciding on a goal, brainstorming and evaluating options for potential solutions, developing a specific action plan), watching an original video that models problem-solving skills in a scenario in which a support partner helps an HIV-positive friend work through the steps of problemsolving. A narrator pauses to highlight each step. The script for the video was developed by the South African clinical team, and the actors and narrator are native South Africans. The patient and support partner then apply these problem-solving steps to a specific adherence barrier in the patient's life (e.g., drinking behaviors, mistrust of the doctor, not maintaining a steady supply of medicine), drawing from a visual ''menu'' of potential barriers as well as other barriers the participants may identify. The resulting action plan is stored in the program, can be printed for the patient to take home, and can be revisited in subsequent sessions.
Session 4 (Secondary Transmission Prevention)
Objectives of Session 4 are to (1) practice problem-solving and (2) review modes of HIV transmission and importance of HIV transmission prevention. Participants review the previous session's action plan and describe progress between sessions. Based on this review, the patient can create another action plan for the same barrier or work Fig. 1 Support tree activity. Orange colored tree fruits indicate disclosure status (orange = disclosed to). The purple ring around the fruit indicates that the person is a source of practical support through the problem-solving steps for another barrier. The overarching goal of the problem-solving activity is that participants understand the need to work continually on barriers using a proactive and collaborative approach.
This session also includes a discussion of the modes of HIV transmission through a ''Myth/Fact Game'' in which the patient is provided with statements about HIV transmission and asked to identify whether each statement is true or false. This game also highlights the link between adherence and viral load in reducing transmission risk. Understanding HIV transmission promotes health behaviors by increasing knowledge and motivation and thereby 
Session 5 (Disclosure)
Session 5 has the following objectives: (1) practice problem-solving and (2) discuss how thoughtful disclosure to others can result in increased support and help patients stay healthy. Disclosure is approached through a video developed by the same Yale researchers who created the snakes and soldiers video. The Session 5 video shows two characters currently on ART: Hope, who has disclosed to people in her household, and Joseph, who has not disclosed to anyone. The scenes depict the advantages of disclosure for Hope. For example, when she is rushing out of the house after breakfast, her brother reminds her to take her medication, which she does. In contrast, Joseph runs out of his house saying good-bye to his mother but does not take his medicine; since his mother is unaware, she does not remind him. Over time, Hope takes her medicine on a regular basis and remains healthy and active. Joseph, on the other hand, is inconsistent in taking his medicine and becomes very ill and ultimately unable to leave the house due to advanced illness. After they view the video, the counselor engages the dyad in a conversation about the pros and cons of disclosure, emphasizing the potential benefits of increasing social support for adherence.
Session 6 (Patient-Provider Communication and Review)
The objectives of Session 6 are to (1) build support and confidence to access and communicate with members of the healthcare team and see them as additional support partners; (2) review the social-support tree and other activities from previous sessions; and (3) end the program with the patient and support partner committing to helping each other and staying healthy. The emphasis on patientprovider communication reflects concerns of clinic providers that patients are often inhibited from communicating openly and effectively with them. Because lack of open communication can affect medication adherence as well as attendance at health care appointments and effective use of health care systems, our clinical collaborators (physicians, nurses, pharmacists, adherence counselors, psychologists, and patient advocates) wanted patients to view providers as part of their social networks. Thus, in this final intervention session, the social-support tree that was developed in the initial session is revisited, and participants are encouraged to think about additional people they would like to add, including clinic providers. Partners with expertise in multimedia-based curricula development were important in addressing literacy concerns and counselor resource issues. Masivukeni's multimedia foundation enabled lay adherence counselors to deliver the intervention in an engaging and structured way while overcoming challenges associated with their own limited education, training, and supervision and their patients' low literacy levels. The computer-based tool is used by counselors with patients and their partners and includes enhanced scripted text, imagery, animations, audio, and video to deliver critical information and concepts as well as to model desired behaviors.
The content was programmed in HTML and presented in a webpage format, though an internet connection is not required to administer the intervention. It provides a roadmap for each session, while also enabling the counselor to focus on the particular needs of the patient. Counselors and patients can enter responses to questions, receive feedback, and manipulate virtual objects in order to apply new concepts, explore hypothetical scenarios, practice new skills, test knowledge, and set goals for future sessions. The tool can track data entered by the facilitator or patients, generate a printed packet of information tailored to a particular patient's sessions, and provide a means of assessing session activities and progress through the intervention. Additionally, the tool facilitates counselor administration of standardized mental health and alcohol use screeners.
Phase II: Acceptability and Feasibility Study Results
Thirty-three participant patients who had been on ART for at least 6 months and were identified as non-adherent by pharmacy records and/or clinician assessment were recruited; six did not return to attend any sessions. Of the 27 who initiated the intervention, 85 % (n = 23) completed at least four of the six sessions. Twenty-three (70 %) identified a support partner to participate in the intervention, and 20 (87 %) of those partners attended at least half of all sessions with the patient; one participant changed support partners at the third session. Among participant patients, 74 % were women. The mean age was 37.19 (SD = 8.39); 96 % spoke Xhosa at home; 100 % had less than a high school education; 82 % were unemployed; and 56 % had gone without food at least once in the past month. Among support partners, 80 % were women. The mean age was 33.96 (SD = 9.43); 100 % spoke Xhosa at home; 80 % had less than a high school education; 60 % were unemployed; and 45 % had gone without food at least once in the past month. These demographic characteristics are representative of the communities in South Africa with high HIV prevalence. Thirty-five percent of the support partners self-reported as friends of the patients; 35 % reported being a family member (sibling or cousin); 18 % reported being a boyfriend; and 12 % reported being a spouse.
Because our study counselors were well integrated into clinic operations and had regular contact with the clinic providers and attended weekly clinic team meetings, they were able to closely track participants. Among the six participant patients who did not attend any sessions, two were employed just after enrolling in the study and could not take any time off to attend counseling sessions, although they continued to receive their ART prescriptions at the clinic. Three participant patients never returned to the clinic during the study and were unable to be contacted. The sixth participant provided incorrect contact information, and, in clinic team meetings, the counselors learned that he had a known alcohol problem. While correct contact information was obtained during a home visit, this patient did not return to counseling sessions after repeated scheduling, even though he continued in sporadic care at this clinic.
Feedback from Counselors
The two adherence counselors said that the framework and guided activities increased their ability to do their job, ensured that they would not leave out important information when counseling patients (including knowledge of possible and relevant mental health and alcohol use issues), and empowered them to address barriers and facilitators of adherence. For example, one counselor reported, ''it guides me through the sessions and helps me cover all the material. This helps me pay closer attention to the patient and buddy and engage with them more easily.'' Counselors felt that the videos and activities helped patients engage more with them and with the content of the intervention and that the framework of the intervention enabled them to both support and challenge patients more effectively and get patients to think more thoroughly about their health and treatment.
Counselors' feedback also identified some problems that can be rectified. For instance, counselors indicated that because the videos were in English, they had to regularly pause the videos and provide live translations to help participants understand, which slowed the session and interrupted the flow of the videos. One counselor reported having to repeatedly help the other counselor with the laptop e.g., with logging in and with navigating to previously viewed screens to review material with patients. Both counselors felt that some sessions, particularly sessions 5 and 6, were too long and too repetitive. They thought 6 sessions might be too many, as it was hard for patients to attend clinic so frequently.
Feedback from Patients
In general, most of the patients found the Masivukeni sessions engaging; they also reported a better understanding of difficult concepts related to treatment and health including how ART works, viral resistance, and the dangers of alcohol. They felt better able to identify and use problem-solving strategies and social support to establish and maintain good adherence. Executed action plans included (1) spending less time with ''drinking friends'' on the weekends to overcome the problem of alcohol use interfering with medication adherence, (2) disclosing one's HIV status to more people to overcome the problem of not having enough treatment support, and (3) setting a cell phone alarm or using television programs to remember when to take medications. Feedback on individual sessions was as follows:
Session 1 (Rapport, Assessment of Mental Health and Substance Use, and Social Support)
Most patients found the overall content of Session 1 engaging and useful. The Support Tree Activity was found to be particularly useful-''I have learnt a lot of things, like having a buddy is good,'' (from a 44-year-old female).
Session 2 (Knowledge)
Session 2 content was also considered useful by most patients. Having the opportunity to review and learn the medical terms associated with HIV and ART was deemed particularly helpful. Patients reported, ''Now we know some medical terms…. we have learnt a lot, like ARV names,'' (from a 37 year-old-female), and ''The session was very helpful. Now I can educate others,'' (from a 40-year-old male).
Session 3 (Problem-Solving)
Patients found the Island Activity in Session 3 especially engaging and useful (e.g., ''[It] was very helpful as it shows what can go wrong if a person is defaulting,'' from a 44-year-old female).The Problem-Solving Activity was also viewed mostly positively and even ''ÁÁÁ fun and practical,'' (from a 31-year-old male).
Session 4 (Secondary Transmission Prevention)
Feedback from Session 4 indicated that most patients found the session informative and encouraging. For example, patients said of Session 4, ''they are teaching and encouraging you to move on with life,'' (from a 44-year-old female), and, ''It encourages you to do good'' (from a 31-year-old female).
Session 5 (Disclosure)
Feedback from Session 5 was similar to the feedback from Session 4. Most patients found Session 5 educational and inspiring. For example, a 31-year-old male patient said, ''The session gave hope and also having a buddy is good, so life can go on.''In particular, the video activity about disclosure (Joseph and Hope) was viewed very positively by most patients, ''[the] Joseph and Hope video was wonderful that it encourages that you must disclose to the people who care for you,'' (from a 20-year-old female).
Session 6 (Patient-Provider Communication and Review)
Feedback for the final session of Masivukeni was mostly positive. Many patients were reflective of the whole program, saying the ''Masivukeni project has played a big role in our lives, so we are very happy about the project,'' (from a 44-year-old female), ''It was very fruitful and educating, so I have more years to live. It has taught me a lot of things,'' (from a 37-year-old female), and, ''it shows that all the sessions are very good and has encouraged me to take the prescription regularly,'' (from a 43-year-old female).
Feedback from exit interviews conducted after patients had finished the intervention indicated that patients liked the Snakes and Soldiers video, Support Tree Activity, and Island Activity the most. Most patients responded that they found the computers to be very useful and engaging, were able to better understand the importance of adherence and how to overcome barriers to it, and liked having more contact with the counselors. Several patients remarked that they wished that they had learned what they did in Masivukeni when they initiated ART, as they felt they never understood ART and adherence as clearly as they had from Masivukeni. A few patients said that there were too few sessions, and others said that the incentives may have contributed in part to their full participation.
While most of the patient feedback was positive, several patients thought that the sessions were too long and that there were too many sessions. They said that getting to the clinic so frequently was difficult and costly and could interfere with employment or childcare obligations. A few patients also expressed reservations about using the computer due to never having used one; hence, they were hesitant to use the mouse during some of the interactive activities.
Feedback from Focus Groups
The feedback from patients and support partners during the focus group reinforced findings from all other process evaluations. Both constituencies spoke very highly of the intervention, with specific praise for the videos and interactive activities. The support partners spontaneously spoke of the personal benefits they got from the intervention-learning about HIV, how the virus works in the body, and how treatment works to fight the disease and improve immune function and health. For some, this was a personal benefit in coping with their own HIV illness. Infected support partners felt that learning about HIV helped them provide support for other infected individuals in their community. All support partners talked about their satisfaction with being able to help the partner with whom they participated in the intervention. Finally, just as in the feedback we got from individual patients, the patients and support partners talked in the focus group about the challenges presented by life circumstances to coming to all of the sessions.
Feedback from Clinic Providers
Clinic physicians, nurses, and the pharmacist reported positive changes in patients, particularly in consistent clinic attendance. They reported that Masivukeni counselors spent more time with patients than did the counselors who delivered standard adherence counseling in the clinic. Whereas mean length of the Masivukeni sessions was 42 min (range = 32-54), providers reported that standard care counselors often spend as little as 5-10 min with patients. The providers found the metaphors used in Masivukeni to be particularly salient to their patient population and wanted providers throughout the clinic to become familiar with Masivukeni imagery and metaphors so they could be reinforced with patients. They were also very eager to train their adherence counselors in Masivukeni at the study's conclusion.
Overall, clinic providers thought that the intervention had excellent potential to be integrated into current clinic operations. They liked that the intervention was housed on a laptop and included interactive features, especially the videos. The nurse clinic director reported that she would like to see all ART patients receive Masivukeni-particularly at the time of ART initiation. She also indicated that it would be useful to have computerized features that could generate reports, such as how long counselors spent with patients and how many patients have been seen and are currently being seen by counselors. Negative concerns of the clinic staff were mostly focused on the computer technology, such as the need for computer literacy skills training for all adherence counselors, and the need for computer maintenance support. They also expressed some concern over the high number of sessions.
Discussion
Masivukeni is a multimedia adherence intervention that is based on the theoretical and conceptual constructs of the effective SMART Couples adherence intervention. Key concepts of social support, media-based learning, and CBPR were used to develop an intervention that would be highly relevant, acceptable, and potentially sustainable in low-resource clinical settings as well as consonant with existing local health care policy. Masivukeni offers a systematized, visual, and collaborative approach that can be standardized for delivery by lay counselors to help patients choose a support partner and optimize adherence to ART. At the same time, Masivukeni activities are interactive and can be customized for individual patient-support partner dyads.
The process evaluation of this intervention indicated high acceptance of Masivukeni and feasibility of its use in a South African clinic that is representative of HIV-treatment settings in the country. Regarding feasibility, clinic administrators believed that Masivukeni could be integrated into current ART counseling procedures without much disruption. Interestingly, after this study was completed, the clinic nurses reported that Masivukeni was used at the clinic by all adherence counselors until the laptop we donated had a malfunction, at which point the clinic did not have the resources to fix. Nonetheless, the nurses reported that the counselors incorporated many of the Masivukeni activities into their counseling sessions after the laptop broke, and that the intervention framework was integrated into pre-ART initiation counseling sessions.
Both counselors and patients reported high acceptability of Masivukeni. The media-based intervention sessions were found to be engaging for participants. The emphasis on social support networks, inclusion of treatment support partners, and collaborative approaches to problem-solving was useful in helping patients address adherence barriers.
A potential challenge for widespread application of Masivukeni in resource-constrained settings is its use of computer technology and the associated costs. With this in mind, the intervention was designed to be feasible in the context of low computer literacy among lay counselors with minimal software installations or configurations, and, overall, the intervention design interface was found to be user-friendly and intuitive. In addition, although the intervention was designed to function inside a free open-source Internet browser, it does not require Internet connectivity during sessions. This ''offline'' capability is important since reliable internet service is not available in many clinics in South Africa.
In summary, Masivukeni is a promising intervention and delivery tool that can enhance the ability of ART adherence lay counselors to deliver standardized adherence education and support. The standardized and visually engaging tool helps counselors explain how HIV works, how medications help control the virus and lead to better health, and the importance of high medication and HIV healthcare adherence. It facilitates a review of patients' medication regimens and pharmacy refill schedules and enables counselors to correct patients' misunderstandings about their treatment. The emphasis on treatment support partners and problem-solving maximizes the potential of the intervention to improve patients' ability to overcome barriers to adherence.
The computerized intervention delivery format can be used to monitor patient progress and personal factors (e.g., treatment regimen, pharmacy refill schedule, social support network, adherence barriers, etc.). Given that mental health and substance use are often barriers to adherence for many people, it also incorporates mental health-and alcohol useproblem screening assessments to facilitate immediate referrals that can be adapted for use in different clinical care settings and cultures. Finally, the tool can be used to monitor delivery of counseling sessions-i.e., which content was delivered and on which dates, the length of time spent on specific activities, and total time spent in the counseling session. Based on the results of this pilot study, the intervention is undergoing additional adaptations in preparation for a randomized controlled trial to establish its impact on adherence to HIV treatment and care in South Africa.
